Male Wistar rats were provided with bilateral cannulas in the lateral hypothalamic area (LHA) and cannulas in the left and right jugular vein. Freely moving rats provided in this way with cannulas were infused with transmitters in the LHA and with various substances in the blood circulation during simultaneous sampling of blood without disturbing the animals. Infusion of norepinephrine (NE) in the LHA resulted in increased insulin levels while plasma glucagon and blood glucose were nearly not affected. This LHA mediated insulin release was suppressed by atropine injection in the blood circulation suggesting a vagal contribution to the observed phenomenon. Administration of either an oral or i.v. glucose load during qoradrenergic stimulation of the LHA elicited an exaggerated insulin response when compared to their controls. This LHA potentiated insulin response during an oral and i.v. glucose load could be suppressed by atropinization of the rats. It is concluded that meal-related stimuli are relayed to the NE-stimulated area of the LHA and that these stimuli modulate the output from this area of the LHA that is concerned with the release of insulin.
INTRODUCTION
A large body of evidence has accumulated indicating that apart from circulating blood nutrients the autonomic nervous system plays an important role in the regulation of the release of insulin and glucagon from the endocrine pancreas6aO,15,17.
Electrical stimulation of the vagal branches to the pancreas elicits insulin release6,15 though vagal stimulation results in some species (dog and calf) in concomitant glucagon releaseS,17. Electrical stimulation of the splanchnic nerve, on the other hand, causes glucagon release and suppression of insulin release 4. Not only electrical stimulation of the vagus and the splanchnic nerve but also neurotransmitters involved in the action of the peripheral part of the autonomic nervous system are capable to influence the islet of Langerhans. Norepinephrine (NE), the sympathetic neurotransmitter and epinephrine (E) released concomitantly with NE by the adrenal medulla influence insulin release via direct stimulation of the a-and rreceptors of the B cell of the islets of Langerhans 23.
Stimulation of the a-receptors inhibits insulin release while r-receptor stimulation elicits insulin release 23. The catecholamines inhibit glucose induced insulin release19, 23. The B-cell is influenced both by circulating NE and NE released at nerve endings which are in contact with these cells 14. On the other hand, both in vivo and in vitro studies show that the parasympathetic neurotransmitter acetylcholine applied to the pancreatic islets has the same effect as electrical stimulation of the vagus13A 6. Because glucagon and insulin release elicited by vagal or cholinergic stimulation can be blocked by atropine, muscarinic receptors are present on the A and B cellsS, 16.
Though much is known about the effects of peripheral manipulations of the autonomic nervous system on the islets of Langerhans, our knowledge on how central mechanisms are involved in peripheral autonomous effect is rather limited. Electrical stimulation of the ventromedial hypothalamic nucleus (VMH) of the anesthetized rat evokes a large rise of plasma glucagon and glucose levels with a simultaneous decrease in plasma insulin levels 9. On the other hand 
